calculating dilutions for general use for this class of disinfectantstwenty times the phenol coefficient-is employed by the United States Food and Drug Administration in the regulation of germicides for use on inanimate objects and it is found to be quite satisfactory.
The use of this factor-twenty times the phenol coefficientaffords a wide margin of safety. As pointed out by Reddish (1935) , the dilutions calculated on this basis are of sufficient strength to kill all pathogenic microorganisms which cause epidemics. Most bacteria which cause epidemic diseases are similar in resistance to Eberthella typho8a, the test organism in the phenol coefficient test. The dilution of the disinfectant which kills Eberthella typhosa is usually sufficiently germicidal to kill most of the disease-producing microorganisms. There are some, however, which are more resistant and it is these which are considered in calculating the dilutions to be recommended for use in practice. Klarmann (1934) has indicated that this factor is not enough, so that some disinfectants when diluted to twenty times their phenol coefficient will not kill certain important disease-producing bacteria, especially Streptococcu heemolyticu8. Reddish (1935) , however, has listed other factors of safety which must be noted in this connection, and he considers these more than enough to supply a satisfactory margin of safety.
The writers have devoted themselves to a practical study of this problem. We have attempted to answer the question: "Will a phenol-like disinfectant, in a dilution equal to twenty times its phenol coefficient, be effective in killing pathogenic micro6rganisms under practical conditions of use?" Another question we have attempted to answer in this investigation is whether high-phenol-coefficient disinfectants and low-coefficient disinfectants will be equally effective when diluted to twenty times their respective phenol coefficients. For this purpose we have used representatives of two classes of phenol-like disinfectants, namely, coal tar and cresylic acid, or, as they are commonly known, "Tar Oil" and Cresol Compound Disinfectants.
The first represents the emulsifiable type and forms a milky suspension in water, while the other forms clear solutions withwater.
The phenol coefficient of each disinfectant was first determined by the Food and Drug Administration Method (1931) . The figures obtained were used as a basis for calculating the dilution for general use-twenty times the phenol coefficient-and these dilutions were made with distilled water. The coal tar disinfectants employed had phenol coefficients ranging from 2 to 20 (coefficients 2, 3, 4, 5, 6, 7, 8, 10, and 20) , while the cresol compound disinfectants used ranged in strength from coefficients 2 to 5. Eberthella typhosa was the only test organism employed in obtaining these phenol coefficient figures. No attempt was made in any case to determine the Staphylococcus aureus phenol coefficient, since the above calculations for practical dilutions are always based on the Eberthella typhosa figure.
Since there is no standard method for testing disinfectants under practical conditions, it was necessary to develop an entirely new test and establish certain arbitrary conditions for the purpose of this special investigation. The following procedure was employed in this study:
An area of 100 square inches was marked off on special flooring material obtained for the purpose. This was washed thoroughly, rinsed, and allowed to dry. Broth cultures of the test organisms employed were diluted so that 1 cc. contained approximately 100,000 organisms. One cubic centimeter of the culture suspension was spread over the entire 100 square inch test area by means of a small rubber spreader (which is 2 inches wide). Five The flooring materials used were representative of those ordinarily met with in practice. Wood, linoleum, asphalt, rubber, and enameled floorings were employed. These floorings fall into two classifications, porous and non-porous, the asphalt and wood being porous, and the rubber, linoleum, and enameled floors, nonporous. For physical reasons, the non-porous materials were used in the majority of these tests because more accurate results were obtained with them than with the others. The type of floor, however, had no bearing on the results of the test, in so far as germicidal activity of the disinfectant was concerned, since this activity was exerted in the porous floors just as readily as on the non-porous materials.
Another factor in this test which must be considered is the dilution which takes place when the disinfectant solution is added to the test area following the application of the 1 cc. of culture suspension. Since 3 cc. of disinfectant were added five minutes after 1 cc. of culture suspended in water was applied, and before it had dried, there is an immediate further dilution of the dis-infectant of approximately 30 per cent or somewhat less. In some of the tests the original disinfectant dilution was made more concentrated to take into account this further dilution, but in most of them this factor was ignored, although the additional dilution worked to the disadvantage of the disinfectant. The reason for this was that even in spite of this further dilution with the culture suspension on the test area, the disinfectant was accomplishing the desired effect. This served to demonstrate again the very wide margin of safety that is allowed in making the dilution of the disinfectant originally. This adjustment of the dilution to take into account the addition of water was resorted to in only fourteen out of almost a hundred tests.
In interpreting the data presented here, it must be remembered that in every test very large numbers of the test organisms were employed, far more than are met with ordinarily in practice. In practically every case the control count-that is, the number of organisms removed from the flooring before the disinfectant was applied-was "uncountable." The killing of these very large numbers of representative disease-producing organisms within the time periods indicated illustrates the high germicidal efficiency of the dilutions of the disinfectants employed. The cultures were taken from these dirty floors in the manner described above. Six such tests gave an average of 1700 bacteria on that part of 100 square inches covered by the method of taking the smears (or cultures) as previously described. In some of the tests reported above the control count approximated the count obtained from ordinary floors, and in these instances there was complete killing of the test organisms within 5 minutes in almost every case. Of eleven such tests, only two did not kill all of the test organisms within 5 minutes, and in these two cases the counts after 5 minutes, were quite low, 3 and 52 respectively. In one case the control count was 4000, and all of the test organ- The results presented here show that, when coal tar disinfectants and cresylic acid disinfectants are diluted to 20 times their phenol coefficient, they are effective in killing representative pathogenic microorganisms under practical conditions of use.
